interested readers are referred to Zhu et al. [1993] . In the following, we only briefly summarize the physical scenario of the model.
The model proposes that development of polar cap arcs starts with a magnetospheric plasma shear flow moving earthward along either open or closed magnetic field lines and that the shear flow is carried by Alfv6n waves. The significance of the assumed initial magnetospheric shear flow in the model has been discussed by Zhu et al. [1993] and is not repeated here. The downward propagating Alfv6n waves are partially reflected from the ionosphere and then bounce back and forth between the ionosphere and magnetosphere. The nature of the wave reflections depends on the conditions both in the ionosphere and magnetosphere. The propagating Alfv6n waves carry both upward and downward field-aligned currents. The precipitating electrons associated with upward field-aligned currents enhance the conductivity in the ionosphere, and the modified ionospheric conductivity launches secondary Alfv6n waves toward the magnetosphere. The upward propagating Alfv6n waves, which consist of the reflected waves and the secondary Alfv6n waves launched by the temporal change of the ionospheric conductivity, carry the ionospheric information back to the magnetosphere, thus reflecting the active ionospheric role in the dynamics of polar cap arcs. The whole process is transient, during which all physical quantities in the ionosphere change self-consistently in time, and subsequently, polar cap arcs develop. Because of the finite conductivity in the ionosphere, the temporal variation of the Alfv6n waves in the coupled M-I system diminishes with time, and the M-I system, as well as the development of polar cap arcs, approaches an asymptotic steady state after several Alfv6n wave bouncing periods.
The M-I coupling process of polar cap arcs described above is a time-dependent process, which more realistically describes the dynamics of polar cap arcs than the previous steady state models. As can be seen from the above, the development of polar cap arcs in the model is not a simple mapping of magnetospheric plasma structures to the ionosphere. Instead, it is determined by a time-dependent M-I coupling process in which the ionosphere plays an active role. This is in sharp contrast to the passive ionosphere adopted in the earlier models. The active role of the ionosphere in the formation of polar cap arcs is mainly represented by the upward propagating Alfv6n waves, which can modify the convection and current patterns in the magnetospheric source regions and can also be partially reflected from the magnetosphere, depending on the source region conditions, thereby influencing the dynamical formation of polar cap arcs in the ionosphere. As mentioned above, the upward propagating Alfvdn waves consist of reflected waves from the ionosphere and the secondary Alfvdn waves launched by the temporal change of the ionospheric conductivity. The characteristics of these two kinds of waves can be influenced by the ionospheric background conditions, mainly the ionospheric background convection and background conductivity. Therefore the ionospheric background convection and conductivity can have nonlinear dynamical effects on the formation of polar cap arcs, according to the M-I coupling process of polar cap arcs described in the above.
In our previous work, we have systematically studied the dynamical effects of the ionospheric background convection on the formation of polar cap arcs [Sojka et al., 1994] . In that work, various typical large-scale ionospheric convection patterns (two-cell, three-cell, four-cell, and distorted two-cell) reflecting the different IMF conditions were adopted, and their effects on the 
Simulations and Results
The ionosphere is treated as a two-dimensional ( ionosphere. This triggered the dynamical process of polar cap arcs in the simulations in which the Alfv6n waves were partially reflected from the ionosphere, the conductivity changed in time due to precipitation associated with the shear flow, the ionospheric convection was modified, field-aligned currents and horizontal currents were enhanced, and the secondary Alfv6n waves were launched from the ionosphere due to the temporal change of the conductivity. This is a timedependent M-I coupling process which eventually approached an asymptotic state due to the finite conductivity in the ionosphere. In the present study, we focus on the asymptotic features of polar cap arcs to study how various ionospheric background conductivity affect the formation of the arcs. 
